The epidermal growth factor (EGF)-like domain, spanning approximately 50 amino acids and with three disulphide bonds, is the defining characteristic of a superfamily of genes of very diverse functions.
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Flamingo (Fmi) is a seven-pass transmembrane protein of the cadherin superfamily that was recently cloned from Drosophila melanogaster and from mouse, and is thought to regulate planar cell polarity. 4 Fmi, in addition to possessing a multiple cadherin repeat region in the ectodomain, also contains a cysteine-rich region similar to the EGF-like domain. We have cloned the 5'-end of a gene that overlaps with the EGFL2 cDNA clone KIAA0279. Together, the combined cDNAs comprise the full length EGFL2 gene which encodes a putative protein that is 2923 amino acids in length and that has 94% amino acid identity with mFmil. EGFL2 is expressed strongly in brain tissue, and maps to chromosome Ipl3. 3-21. Communicated by Dai Ayusawa * To whom correspondence should be addressed. Tel. +1-416-813-8140, Fax. +1-416-813-8319, E-mail: jvincent@genet. sickkids.on.ca
In a project aimed at identifying a full-length transcript of the human prosecretin gene, 5 we used the inserts from two mouse EST clones (IMAGE# 1150321 and 332800; Research Genetics) which correspond to the mouse secretin gene; these clones were random-prime labelled with [a 32 P]dCTP. The probe was used to screen a AgtlO human fetal brain library (HL3003a; Stratagene) . After secondary and tertiary screening of positive clones, clone 5all was isolated. The cDNA clone 5all was sequenced using AgtlO forward and reverse primers (Stratagene) using the ABI Prism 377. The sequence was extended using several insert-specific primers (5all-F: 5'-GCGTCGGAAAAGGAATGTAA-3', and 5all-R: 5'-TCAGCAGGCGGTACAGAATA-3'). The clone insert was 1.7 kb in length (AF234887), with an open reading frame (ORF) starting either with an AUG start codon at nucleotide (nt) 63, or possibly with a CUG (leucine) start codon at nt 54, as predicted using ORF Finder (NCBI: http://www.ncbi.nlm.nih.gov/gorf/). The only homology with secretin was found around the polyproline/polyleucine repeat region in the N-terminal region.
The 5'-transcript (clone 5all) ends at nt 1710, but the 3'-end demonstrated sequence overlap with the first 89 bases of the 3' transcript KIAA0279 (D87469), and strong sequence homology (86% identity with nt 63-1641, and 92% identity with the ORF) with the 5' end of the mFmil gene (AB028499). The remaining portion of mFmil overlaps, with a similar degree of homology (88% nt sequence, 94% amino acid sequence), to KIAA0279 (see Fig. 1 ).
Hybridization of the 5all insert to human tissue RNA on a Multiple Tissue Northern Blot (Clontech) showed the presence of a large transcript, approximately 11 kb in length, expressed at high levels in brain, and at low levels in heart, skeletal muscle, kidney and pancreas (data not shown). This expression profile closely matches that for KIAA0279 described by Nagase et al. 3 cDNA clone 5all was localised to chromosome 1 by PCR using the NIGMS somatic cell hybrid panel # 2 (rodent/human hybrid). Sub-chromosomal localization was performed by PCR-screening of the the GeneBridge 4 radiation hybrid panel (Research Genetics) rodent/human somatic cell hybrids and was sub-localised within 3.87 cR of STS marker CHLC.GCT8C07, at Ipl3.3-p21.1. This corroborates the suggested overlap with KIAA0279 3 (D87469), which was mapped to Ip21 by radiation hybrid mapping. 6 The RPCI-11 BAC library was screened by hybridization with the probe and several BAC clones were identified: H.NH0032L14, H.NH0050F06, H-NH0116C14 and H_NH0120M17. Fluorescence in situ hybridization (FISH) was performed on metaphase chromosomes using BAC clone H.NH0050F06 (see Fig. 2 ), and the result placed the gene at Ipl3.3, thereby confirming our radiation hybrid mapping results.
Given the high degree of homology between both 5all and KIAA0279 with the mouse Flamingo 1 and the overlap between 5all and KIAA0279, in addition to similar chromosomal localisation and expression profile, it seems certain that clone 5all is the 5' end of KIAA0279. Together, they yield a transcript 10,531 bp long, encoding a predicted protein 2923 amino acids long (or 2926 if the CUG start site is used). This compares closely to the mouse gene which is 2920 amino acids long (see Fig. 1 ). Both human and mouse genes have polyleucine stretches at the N-terminal end. The carboxyl-end of EGFL2 demonstrates 95% amino acid sequence homology with rat MEGF3 (partial coding sequence; AB011529), and 60% and 54% with mouse cadherin EGF LAG receptor (AF031572) and rat MEGF2 (AB011528), respectively. Thus it seems likely that human EGFL2 and rat MEGFS are both homologues of mouse Flamingo 1. The full transcript for EGFL2 maps to BAC clone H.NH0641D22, for which high throughput genome sequence data is available (AL157901). Comparison of EGFL2 and this BAC sequence confirms the overlap of clone 5al 1 and KIAA0279 and reveals that the gene has at least 34 exons within 127 kb of genomic DNA. At the time of submission of this manuscript, the complete genomic sequence of the clone was not known, However, it was possible to determine that the first and last exons are both extremely large (3.3 kb and 1.7 kb respectively).
Several human paralogues of EGFL2 have also been identified, namely MEGF2 (AB011536) or hFlamingo 1 (hFmil; AF231023) on BAC clone RP4-751E10 (AC005923) situated on chromosome 3p21.3-4, and a gene on chromosome 22ql3.31-13.32, hFlamingo 2 (hFmi2; AF231024) from clones RP5-996D20 (AL031597), RP3-439F8 (AL021392) and RP5-1163J1 (AL031588). However, these paralogues are 52% and 54% identical to mFmil respectively, whereas EGFL2 is 94% homologous to the mouse gene. 7 All available data strongly suggest that EGFL2 plays an important role in neuronal cell-cell interaction; however, functional analysis will be required to elucidate its precise role in neuronal cell function.
